INTRODUCTION
Family health history has well-established utility for diagnosing disease, optimizing treatment and prevention decisions, and motivating lifestyle changes to prevent disease. 1 Despite its clear utility, family history is often collected quickly, using short instruments. A "full" family history includes three generations of relatives, health problems with age of onset for each family member, and age of each relative at death with cause. 2, 3 Collecting and reviewing this information can take up to 30 min and strain routine health appointments, which average 15 min in duration. 4 In addition, methods for collecting family history information vary greatly from clinic to clinic. 5, 6 The result is that clinicians and their staff are collecting crucial family history information in ways that not only are abbreviated but also may yield disparate results. 7 The importance of a positive history of disease depends on the degree of relatedness of affected family members to the patient. The implications of a positive family history of disease on an individual's risk for disease are typically stronger when affected family members are more closely related. Risks for type 1 diabetes, for instance, are nearly 8.7 times greater when an individual has an affected first-degree relative, but only 1.7 times greater when an individual has an affected third-degree relative. 8 At the same time, ignoring more distant relatives can diminish the utility of family history information. Pathogenic genetic variants may not be expressed or noticed in immediate relatives due to incomplete penetrance, variable expressivity, or recessive inheritance patterns, but still may be disease-causing in extended family members. Yet, a common strategy for collecting family health history is to ask patients simply to report whether they have a family history of certain conditions, leaving it up to patients to determine which relatives are relevant. 7, 9, 10 In this short report, we report how explicitly asking patients to consider their extended family members during brief family history queries affects their likelihood of reporting each of 11 conditions.
MATERIALS AND METHODS

Overview, randomization, and measures
We present secondary findings from a Web-based survey. Detailed methods and primary findings are reported elsewhere. 11, 12 Purpose: Family health history is often collected through singleitem queries that ask patients whether their family members are affected by certain conditions. The specific wording of these queries may influence what individuals report.
Methods:
Parents of Boston Children's Hospital patients were invited to participate in a Web-based survey about the return of individual genomic research results regarding their children. Participants reported whether 11 types of medical conditions affected them or their family. Randomization determined whether participants were specifically instructed to consider their extended family.
Results: Family health history was reported by 2,901 participants. Those asked to consider their extended family were more likely to report a positive family history for 8 of 11 medical conditions. The largest differences were observed for cancer (65.1 vs. 45.7%; P < 0.001), cardiovascular conditions (72.5 vs. 56.0%; P < 0.001), and endocrine/hormonal conditions (50.9 vs. 36.7%; P < 0.001).
Conclusions:
Small alterations to the way family health history queries are worded can substantially change patient responses. Clinicians and researchers need to be sensitive about patients' tendencies to omit extended family from health history reporting unless specifically asked to consider them.
Brief report designed to explore whether satisfaction with enrollment in a hypothetical biobank was associated with having an ability to designate preferences regarding what results to receive. Using a computer algorithm, parents were randomized to one of four hypothetical biobanks to address primary aims of the research, including assessment of patient satisfaction with different approaches for returning genetic research results. The four arms were as follows: (i) group 1a (15%), which received no results; (ii) group 1b (15%), which received all results; (iii) group 2 (30%), which gave parents a choice of receiving all or no results; and (iv) group 3 (40%), which used a preferencesetting tool to choose categories of results to disclose (groups 2 and 3 were proportionally larger to power within-group subanalyses about how specific preferences were associated with satisfaction).
Enrolled participants first watched a 5-min educational video about genetics and health and then were asked to report demographic information. Next, they reviewed a checklist of 11 classes of diseases (e.g., "cancer," "kidney or urinary condition"). All participants were supposed to receive identical surveys for the collection of family history and other background information. However, because of a programming error, participants in three of the four randomization arms were instructed, "Please check any medical conditions that affect you or your family"; participants in the fourth arm received a slightly modified statement: "Please check any medical conditions that affect you or your family (including your extended family)" (emphasis added). We used REDCap software to administer the survey. 13 The protocol was approved by the BCH Institutional Review Board (IRB-P00006896), including implied consent from participants through survey completion.
Study population
Eligible individuals, per pre-established criteria, were parents or guardians of children who had received care at BCH within 2 years of the study and whose e-mail addresses were in their medical records. Inclusion criteria were living in the United States, being 18 years of age or older, and having at least one child under 18 years of age at the time of participation. Parents were excluded if either the parent or their child was currently or previously enrolled in the Gene Partnership, a BCH pediatric biobank that offers the return of research results.
Potential participants were mailed a prenotification letter that explained the background and process of the study and included the e-mail address we planned to use for recruitment. The letter also indicated that participants who completed the survey would be entered into a raffle for one $100 Visa gift card for every 100 completed surveys. Nine days after the prenotification letter was mailed, the survey invitation e-mail was sent to parents. During the 3 months that the survey was open, participants were sent a maximum of four reminder e-mails over the span of 5 weeks
Data analysis
We used R (version 3.2.2; http://www.R-project.org) to analyze the data. To compare participants who discontinued the survey before reporting personal and family history information and participants who reported that data, we used t-tests, chi-squared tests, Fisher exact tests, and Wilcoxon rank sum tests. We used t-tests and multiple linear regression to compare the total number of conditions reported by randomizationarm participants after examination for normal distributions using histograms; we used chi-squared tests to compare randomization arms regarding specific conditions. We used adapted McNemar tests 14 to determine whether the impact of the extended-family prompt differed between conditions. Analyses excluded participants who dropped out of the study prior to the query for personal and family history information. Data from the three randomization-arm participants who were not given instructions to consider extended family were pooled if there were no differences in study procedures prior to reporting personal and family history and no differences in demographics. The sample size was established to test primary study hypotheses about differences in satisfaction, 11 but post hoc analyses suggested 99% power to detect small differences (i.e., Cohen's d = 0.2 for t-tests, 0.1 for chi-squared tests) by randomization status in analyses comparing randomization arms at a significance level of P = 0.01. All statistical tests were two-sided, with significance set at P = 0.01 to account for the large number of analyses. Brief report
Code availability
The study protocol, statistical code, and data set are available from Dr Holm (Ingrid.Holm@childrens.harvard.edu) upon request.
RESULTS
A total of 3,007 eligible parents started the survey, and 2,917 of them (97.0%) provided family history information. Individuals were more likely to terminate the survey before providing family history information if they had been randomized to consider extended family than if they had not (4.1 vs. 2.3%, respectively; P = 0.006). Participants with no prior experience with genetic testing were also more likely to terminate the survey early compared to participants with genetic testing experience (3.7 vs. 1.7%, respectively; P = 0.001). No other differences in dropout were observed regarding demographic or experiential factors. The characteristics of participants who provided family history information are summarized in Table 1 . No differences were observed regarding demographic or experiential factors by randomization status.
Personal information and family history information are summarized in Table 2 . For all but three conditions, participants who were prompted about extended family reported a higher prevalence of conditions (P < 0.01). On average, participants reported 4.4 conditions (SD = 2.5) when they were prompted to consider their extended family and 3.4 conditions (SD = 2.3) when the prompt was omitted (∆ = 1.0; 99% CI: 0.8 to 1.3; P < 0.001). Analyses suggested that the impact of the extended-family prompt varied by condition. The strongest effects were observed for cancer, for which the impact of the prompt on the odds of reporting a positive family history was 2.8 times greater than the impact on the odds of reporting kidney or urinary conditions and 2.2 times greater than the impact on the odds of reporting lung conditions and developmental delays (both P < 0.001). Multiple linear regression also showed that participants reported more conditions if they were female (Β = 1.17; P < 0.001), older (Β = 0.02/year; P < 0.001), selfidentified as a race other than Caucasian (Β = 0.76; P < 0.001), less educated (Β = 0.43 for college degree or less compared with more than college degree; P < 0.001), had previously participated in research (Β = 0.39; P < 0.001), or had previous genetic testing experience (Β = 0.45; P < 0.001).
DISCUSSION
Here, we report one of the first studies to use a randomized design to understand the impact of asking patients to consider their extended family when reporting family history of disease. Although this was not the intention of the study, the error in programming gave us the unexpected opportunity to address this issue. Respondents were substantially more likely to report additional conditions when so prompted. Although best practices recommend much greater detail when collecting family history information, yes/no approaches are common in clinical and research settings when patients are not seeking care for a specific problem. Our findings may be particularly important in primary care, where a positive family history of disease may influence whether a physician recommends additional diagnostic workup.
Our data suggest that patients who are not prompted to consider extended family may tend to focus on first-degree relatives. For example, 37% of participants in our study who were not instructed to consider extended family reported a family history of endocrine or hormonal conditions. By comparison, 38% of respondents to the 2009 National Health and Nutritional Examination Survey 15 and 30% of respondents to the 2005 Oregon Behavioral Risk Factor Surveillance System 16 reported diabetes, the most common endocrine disorder, when instructions specifically asked respondents to consider firstdegree relatives. Whatever the reason, clinicians and researchers who are using brief instruments need to be sensitive to the large impact that small changes in wording can have. In particular, they should specify which family members they want patients to consider when they ask patients to report their family history, even when using brief items to collect this information. Decisions about whether and how to use brief items to collect family history information should also consider that the accuracy of reporting typically decreases as the degree of relatedness decreases. 3 
Brief report
The impact of the extended-family prompt tended to be strongest for the most common conditions, including cancer and cardiovascular conditions. Participants reported family health history in a study about receiving research results about their children, and the prompt may have caused them to consider more distant family members or relatives of their partners or spouses. It is also possible that participants were aware of conditions affecting more distant relatives if multiple family members had been affected. Alternatively, participants may have simply assumed that they had more distant relatives affected by the more common conditions without knowing of specific instances.
Additional findings showing more reported conditions among women might be explained by their tendency to be caretakers of health information in families. 17 The higher numbers we observed among older participants, individuals who did not self-identify as white, and less-educated participants are probably a reflection of well-documented health disparities, 18 given that demographic factors tend to be shared within families (particularly close relatives). 19 The prevalence of diabetes, for example, is almost 5% higher among black non-Hispanic adults than white non-Hispanic adults. 20 Similarly, the prevalence of diabetes is at least 3% lower among individuals with college degrees than individuals who are less educated. 20 The common use of family history as inclusion criteria for many studies may explain why stronger family histories of disease were observed among individuals with previous research experience. Findings about individuals with prior genetic testing experience were not surprising because strong family histories for disease suggest shared genetic risk factors that may be identified through testing.
Several limitations to our research exist. Our participants were predominantly well-educated white women. BCH does not systematically collect information about the parents of patients, so we cannot ascertain the representativeness of respondents. A substantial proportion of our participants worked in health care or had experience with research or genetic testing and therefore may have been more likely to include extended family members when thinking about family histories for disease.
In conclusion, even among a more informed population, our data highlight the strong effect of adding a few words to a brief family history query. Our findings will be of great value to clinicians and researchers as they strive to develop family history instruments that maximize both utility and ease of administration.
